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Ecology, 165, 489, 628, and see behavior, 
entomology, genetics, populations, 
sampling 
Economics, 17 
ED 50, 575, 606 
confidence limits, 424 
Edgeworth series, 466 
Efficiency, 51, 80, 101, 129, 259, and 
see estimation, maximum likeli- 
hood, sufficient statistics 
asympotic, 6, 435 
loss of, 307 
of estimation, 51, 70, 620 
of grouping, 433 
Eigenspace, 635 
Eigenvalue, 340, 635, and see matrix 
algebra 
Eigenvector, 340 
Endocrinology, 146, 148, 310, 334 
Entomology, 165, 604, and see toxicology 
Epidemiology, 162, 335, 496, 638 
Epistasis, 147, 530 
Equilibrium, 20 
stability of, 25 
Errata, 631 
Error, 
biased, 32, 124 
components of, 31 
experimental, 31 
mean square, see variance 
measurement, 237, 574 
regression, see regression 
rate, 560 
response, 237 
theory of, see analysis of variance, 
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least squares, maximum likeli- 
hood, models, rejection of data 
type I, 419, 443, 452 
type IT, 419 
Estimation, 153, 337, 435, 574, and see 
bias, combination of estimates, co- 
variance adjustment, efficiency, 
fitting constants, information, least 
squares, maximum likelihood, mini- 
mum variance, scores, Sheppard’s 
correction, stochastic approxima- 
tion, sufficient statistics 
consistent, 300 
distribution-free, 543 
errors correlated, 69 
inconsistent, 434 
inefficient, 4 
joint, 491 
nonlinear, 331 
of mean of Poisson, 324 
of quadratic response surface, 611 
of variance components, 71 
sequential, 551 
simultaneous, see joint 
Expectation, mathematical, see moments 
of mean square, 49 
Experimental design, see design of 
experiments 
Extreme deviate, 538 
Factor analysis, 248, 400, 496, and see 
multivariate analysis 
Factorial experiments, 332, 611, 633, 
and sce bioassay, fractional repli- 
cation 
analysis of, 38, 327, 334 
mixed, 641 
Feedback, 236, 250 
Fiducial limits, see confidence limits 
Field experiments, see agronomy, design 
of experiments, long-term experi- 
ments 
Fitting constants, 119, 192, and see 
least squares, missing values 
Fitting regression line, see covariance, 
least squares, regression both 
variables subject to error, 491 
Forestry, 409 
Fourfold table, 153, 441, and see chi 
square, contingency 
F test, see analysis of variance, beta 


INDEX 


function multiple, see 
range test 
Genetic advance, 311, 377 


Genetic correlation, 15, 142, 469, 520, 


multiple 


and genetic covariance, 
heritability, path coefficients, 
repeatability 


Genetic covariance, 12, 418, 518, and 


see genetic ‘correlation, genctic 
variance 

Genetic equilibrium, 20 

Genetic homeostasis, 137, and see 
homeostasis 


Genetic model, see models 
Genetic progress, 11, 192, 514 
maximum, 225, 516 
Genetics, 538, and see blood groups, 
chromosomes, dominance, epistasis, 
genetic, genotype-environment in- 
teraction, heritability, heterosis, 
inbreeding, linkage, loci, path co- 
efficients, repeatability 
human, 142 
nonadditive effects, 137, 138 
pleiotropy, 518 
population, 184, and see statistical 
statistical, 219, 521 
theoretical, 141, 158 
Genetic selection, 138, 140, 141, 147, 
159, 307 
equilibrium under, 20 
optimum family size, 376, 417, 513 
prediction, 146 
restricted, 10 
Genetic variance, 137, 141, 147, 338, 
418, 518 
components, 144, 221 
Geology, 642 
Goodness of fit, 440, and sce chi square 
Graeco-latin square, 61, 74, 642 
Grouping, 151, 433, 442 
Growth, 149, 151, 161, 165, and sce 
allometry, biometry, morphology, 
populations 
rate, 98 
Half-leaf method, 61 
Hematology, 156, and see blood groups 
Heredity, see genetics 
Heritability, 15, 141, 142, 143, 148, 513, 
and see genetic correlation, repeat- 
ability 


confidence limits for, 227 
estimation of, 417, 475 
distribution-free, 227 
variance of estimated, 224 
Hermite polynomials, 456 
Heterosis, negative, 146 
Homeostasis, 242, and see genetic 
Homogeneous coordinates, 164 
Horticulture, see argonomy 
Hotelling’s 7’, 390 
Hypergeometric, 299, 493 
Hypothesis, see models, tests 
null, 108, 406, 443, 561 
test of, 231, 385 
Identifiability, 
over-, 248 
under-, 248 
Immunology, 87 
Inbreeding, 140, 146 
Incomplete blocks, 38, and see lattices, 
randomized blocks, Youden square 
analysis of, 544 
partially balanced, 62, 260 
triangular, 635 
row-balanced, see incomplete latin 
square 
simple partially linked, 259 
Incomplete experiments, see missing 
values 
Inference, 248, and see tests 
Information, 100, 162, 248, 441, and see 
analysis of variance, design of ex- 
periments, estimation, maximum 
likelihood 
interblock, 60, 80, 263, 544, 633 
loss of, 38, 126 
matrix, 446 
theory, 625 
Interaction, 107, 309, 591, and see 
analysis of variance, models 
as error term, 32, 311, 414 
genotype-environment, 10, 137, 143, 
477 
interpretation of, 144 
Iteration, 72, 107, 203, 324, 450, 579, 
and see computation, least squares, 
maximum likelihood 
Judging, see organolepsis 
Kronecker product, see matrix, direct 
product 
Lagrange multipliers, 13 
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Lagrange series, 324 
Latent roots, 22, 165, 446, 585, and sec 
matrix algebra 

Latin squares, 33, 61, 116, 309, 339, 395 
incomplete, 116 

Lattices, 633 
rectangular, 333 

LD 50, see ED 50 


theory, 397 
Least squares, 44, 75, 102, 144, 192, 242 
and see adjusted mean, analysis of 
variance, estimation, fitting con- 
stants, matrix, normal equations 
weighted, 72 
Legendre polynomials, 444 
Life tables, 494, 635, 637 
Likelihood, 207, 589, and see maximum 
likelihood 
Likelihood-ratio, 441, 625 
Linkage, 139, 140, 145 
Loci, number of, 139, and see genetics 
Long-term experiments, 30 
Main effect, see analysis of variance, 
interaction 
Mann-Whitney U statistic, 228 
Market research, 337 
Markov, 638 
Matching, see balancing, paired com- 
parisons 
Mathematical biology, see biometry 
Matrix, 16, 57, 105, 309, and see co- 
variance matrix, determinantal 
equation, eigen-, information 
matrix, latent roots, multivariate 
analysis, quadratic forms 
algebra, 195 
design, 616 
direct product of, 147, 191, 309, 589 
inversion, 618 
Maximum likelihood, 1, 62, 72, 92, 151, 
203, 241, 300, 324, 433, 489, 577, 
589, 632, and see efficiency, esti- 
mation, information 
inappropriate, 1 
incomplete data, 326 
Mean, see moments 
adjusted, 76, and see least squares 
sample, 282 
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Medicine, 335, 489, 496, 577, and see 
blood groups, clinical, diagnosis, 
genetics, hematology, immunology, 
pharmacology, physiology, serology, 
toxicology, virology 

retrospective studies, 639 

Metameter, 576, and see scales 

Metric, see scales 

Microbiological assay, see bacteriology, 
bioassay 

Minimum variance estimate, 69, 100, 
229 

Missing values, 393, 486, and see fitting 
constants, rejection of data 

Model, see biometry, causation, 
components of variance, factor 
analysis, feedback, growth, hy- 
pothesis, missing values, path co- 
efficients, regression, transforma- 
tions 

analysis of variance model I, 335 
biological, 591 

genetic, 312, 417 

logistic, 490 

mathematical, 99, 157, 166, 193, 591 
mixed, 149, 389 

probability, 382 

selection of, 64, 88 

statistical, 298 

Moments, 567 

Monte Carlo, 156 

Morphology, 161 

Mortality, 87, 489, 496 

Moving averages, 424 

Multinomial distribution, 108, 150, 441, 
583 

confidence limits, 495 

Multivariate analysis, 149, 150, 330, 
335, 390, 416, 493, and see analysis 
of variance, determinantal equa- 

tion, discriminant function, factor 
analysis, generalized distance, 
matrix, principal component 
Newton’s method, 107 
Nonparametric tests, 560 


Normal distribution, 153, and _ see 
normality 
bivariate, 641 
cumulative, see probit transformation 
grouped, 433 


integrated, see probit transformation 


| 
: Learning, 
effects of, 389 
5 | 


INDEX 


Normal equations, 44, 105, «and see 
least squares, matrix 
Normality, 
nonnormality, 155, 590 
Nutrition, 104 
Obituary, 360, 643 
Observational equations, 105 
Operating characteristic, 492 
Optional stopping, 555 
Ordering, 441, and see tests 
Organolepsis, 157, 298, 382, 492, and 
see scores, triangle test 
Orthogonal functions, 44 
Orthogonality, see comparisons 
nonorthogonality, 35, 561 
Orthogonal polynomials, 99, 466 
unequal intervals, 187 
Orthogonal squares, completely, 120 
Pairing, see balancing, paired compari- 
sons 
Palatability, see organolepsis 
Path coefficients, 236, and see causation 
Percentages, see proportions 
Perception, see organolepsis 
Periodicity, see cycles 
Pharmacology, 163, 591, 
bioassay, toxicology 
Physiology, 339, 594, and see cyber- 
netics, endocrinology, medicine, 
threshold 
Poisson distribution, 635, 637 
truncated, 324 
Populations, see distributions, statistical 
genetics 
dynamics, 166 
management of, see ecology 
Poultry, 
egg production, 145 
selection, 15, 143, 144 
Power, 336, 385, 441, and see tests 
function, 157, 300, 417 
Precision, see information, least squares 
Prediction, 491, 496, and see regression 
Preferences, see organolepsis 
Probability, 89, 299 
confidence limits for, 495 
generating function, 229 
geometrical, 158 
Programming, 
linear, 336 
nonlinear, 336 


and see 


Proportions, see binomial] 
analysis of, 490 
comparison of, 87 
Psychology, 332, 389, 396, and see 
cybernetics, organolepsis, psycho- 
logical tests 
Quadratic forms, 442 
Quality, see organolepsis 
Quantification, see scales 
Queue, see stochastic processes 
Radiology, 337, 493, 577 
Randomization, 34, 74, 157, 414, and 
see bias, selection 
restricted, 340 
Randomized blocks, 39, see 
balancing, incomplete blocks 
Random process, see stochastie pro- 
cesses 
Random variable, 544 
Range, see tests using range 
Rank, see scores, transformations 
analysis of, 586 
sum test, 560 
tied, 563, 640 
zeros, 640 
Rate, see proportion 
Ratio, see proportion 
expected value, 557 
Recurrence formulas, 20, 188, 567 
Regression, see adjusted means, col- 
linearity, correlation, covariance, 
fitting regression line, orthogonal 
polynomials, prediction, trend 
analysis, 236, 307, and see analysis of 
covariance 
asymptotic, 52 
chain, 242 
Coefficient, variance of, 111 
differential, 326 
estimate, 551 
homogeneity of, see divergence 
independent variable, estimate of, 551 
intercept, 307 
intersection, 323 
multiple, 242, 309 
periodic, 159 
Rejection of data, 632, and see missing 
values, selection 
Reliability, 402 
system, 494 
Repeatability, 193, 514, and see genetic 
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correlation, heritability 
Replication, 30, 133, 629 
fractional, 33, 309, 332, 612, and see 
alias 
unequal, 486 
Residual, see error 
effect, 33, 116 
response, 52 
Response, see bioassay, dose-response, 
models, time-response 
error, 237 
graded, 598 
multinomial, 573 
quantal, 310, 591, 635 
semi-, 573 
surface, 331, 334 
quadratic, 611 
variance of, 621 
Rotation experiments, 30, 
cross-over 
unequal cycles, 33 
Sample size needed, 419, 479, 628, and 
see optional stopping, organolepsis 
Sample survey, see consumer testing, 
sampling 
Sampling, 157, and see components of 
variance, design of experiments, 
market research, sample size 
needed, sequential tests 
acceptance, 492 
area, 270 
error, see variance 
optimum, 640 
random, 272 
stratified, 640 
studies of statistical problems, 551, 
586, and see Monte Carlo 
systematic, 270 
variables, 492 
Scales, 405, 576, and see scores 
Scedasticity, 155 
Scores, 405, 590, and see discriminant 
function, organolepsis, ranks, scales 
Screening tests, see bioassay 
Selection, 192, and see balancing, design 
of experiments, genetic selection, 
organolepsis, randomization, re- 
jection of data, sampling 
index, 10, 469 
natural, 20, and see competition 
of comparisons, 588 


and see 
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of controls, 162 
of grouping interval, 443 
of group size, 219, 421 
of treatments, 153 
of values of independent variable, 333 
of variates, 416 
of weights, 70, 554 
restricted, 10 
truncation, 11 
Sensitivity data, see quantal response 
Sensitivity of experiment, 405 
Sensory tests, see organolepsis 
Sequential experiments, 318, 334, 551, 
612 
multivariate, 493 
Sheppard’s correction, 151, 436 
Significance, 336, and see selection 
Sign test, 496 
Simultaneous equations, see matrix 
Skewness, 466 
Smoothing, see moving averages 
Spatial, see correlation, cycles 
Sphere, dispersion on, 642 
Split plots, 39 
Standard deviation, see variance 
Standard error, see variance 
Statistical control, see analysis of 
covariance 
Statistics texts and periodicals, 181, 510 
Stirling’s approximation, 325 
Stochastic approximation, 551 
Stochastic processes, 158, 397, 562, 635, 
637, and see random variables 
Structural analysis, 236 
Student’s t, see ¢ test 
Subjective evaluation, see organolepsis 
Successive approximation, see iteration 
Sufficient statistics, 441, and see ef- 
ficiency, estimation 
Survival curve, see dose-response, time- 
response 
Survival time, see time-response 
Switchback, see cross-over 
Symmetry, 46 
Tables, miscellaneous, 23, 26, 120, 264, 
319, 379, 380, 410, 422, 428, 570, 
616 
graphical, 220, 381 
Target theory, 493, and see radiology 
Taste tests, see organolepsis 
Taxonomy, see morphology 


INDEX 


Teaching of statistics, 182, 508 
Tests, see analysis of variance, Behrens- 
Fisher, chi square, comparisons, 
confidence limits, goodness of fit, 
likelihood ratio, null hypothesis, 
ordering, ranks, rejection of data, 
sequential, significance, sign test, 
triangle test, ¢ test 
asymptotically equivalent, 3 
conditional, 136 
distribution-free, 560 
exact, 452, 487 
multiple comparison, 560, 588 
multiple range, 495 
nonparametric, see nonparametric 
of significance, 154, 157 
of significance of 
difference between adjusted means, 
486 
difference between correlations, 
non-independent, 135 
difference between ED 50’s, 427 
difference between means, 486, 562 
difference of location, 562 
extreme deviate, 539 
largest difference, 
range test 
one-sided, 563 
power of, 385, 419 
psychological, 401 
unweighted means, 336 
using range, see multiple range test 
Wilcoxon, 640 
Theory, see biometry, hypothesis, model 
Threshold, distribution of, 492 
Time-response curve, 591, and see dose- 
response 
Time series, 340 
Tolerance, 593 
correlation of, 596 
Toxicology, 426, 592, and sce bioassay, 
pharmacology 
Transformations, 155, 160, 164, 330, 
593, and see additivity, analysis of 
variance, bioassay, discriminant 
function, matrix, model 
angular, 424, 540 
“Hadamard”, 330 
Helmert, 330 
inverse hyperbolic cosine, 330 
inverse sine, see angular 


see multiple 


linear, 22 
logarithmic, 628 
logit, 490 
of beta function, 493 
of percentages, 155 
probability, 443 
probit, 11 
z, 135 
Trend, 53, and see regression 
plot, 33 
Triangle test, 300 
T test, 136, and see confidence limits, 
Ilotelling’s 7’, tests 
Tuberculosis, 92 
Uniformity data, 273 
U statistic, see Mann-Whitney 
Variance, see covariance, 
Sheppard’s correction 
analysis of, 30, and sce additivity, 
analysis of covariance, chi square, 
components of variance, degrees 
of freedom, error, fitting con- 
stants, interaction, least squares, 
long-term experiments, missing 
values, models, multivariate 
analysis, orthogonal polynomials, 
path coefficients, regression, struc- 
tural analysis, tests, transforma- 
tions, uniformity data 
computation of, 31, 42, 57, 66, 74 
interpretation of, 52, 68 
model I, 405 
model IT, 405, 418 
of two-phase experiment, 60 
power of, 340 
biased, 436 
components, 49, 141, 470, 515, and 
see structural analysis 
computation of, 61 
error, 414 
computation of, 36 
estimated, biased, 123, 436 
heterogeneity of, 61 
matrix, see covariance matrix 
of correlation, intraclass, 219 
of difference of means, 51, 78 
of estimate, 154 
of genetic correlation, 469 
of ratio, 483 


genetic, 
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of survival rate, 637 Weighting, 60, 144, 155, 312, 466, 543, 
ratio, see beta function 553 
noncentral, 406, 420 random, 543 
Viability, 20 X-rays, see radiology 
Virology, 1, 61, and see half-leaf method Youden squares, 393, and sce incom- 
Wear curve, 635 plete latin squares 
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